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PURPOSE: Traumatic esophageal perforations are infrequent. They represent a surgical dilemma for surgeons, especially if
diagnosis is made late. Recently, it has been reported that mortality due to perforation of the esophagus has diminished independently
of time of presentation. The experience with traumatic perforations of the esophagus is reviewed to determine morbidity-mortality
and how it is affected by time.
METHODS: A retrospective clinical review was made of all patients with a diagnosis of traumatic perforation of the esophagus
treated by the author. There were 10 patients, all of them male. Average age was 32 years (range 17 to 63). The cause of trauma
was gunshot (7), blunt trauma (1) and foreign body (2). Four patients were treated within 24 hours of injury (early treatment).
Treatment of 6 patients was delayed 56 to 168 hours after the injury (delayed treatment). RESULTS: Patients treated early underwent
primary repair. Delayed treatment included: primary repair (1), T-tube (2), drainage of cervical abscess and pulmonary decortication
(2), and conservative treatment (1). There was 1 death in the delayed group (16.6%). One patient in the early treatment group
(25%); 4 (66%) in the delayed treatment group had complications. Postoperative stay in the hospital was an average of 20.5 days
for the early treatment group and 38 for the late treatment group.
CONCLUSIONS: Mortality of traumatic esophageal perforations has diminished significantly. Morbidity, particularly in delayed
treatment, is still very high, with multiple operations and prolonged stays in intensive care units and surgical wards, resulting in
high hospital costs. The main factor that seems to influence mortality-morbidity of traumatic esophageal perforations is the time
of diagnosis. Every effort should be made to diagnose these injuries early. Once diagnosis is made, treatment should be aggressive
and expeditious.
KEYWORDS: Esophageal trauma. Esophageal perforation. Delayed perforation treatment. Diagnosis. Treatment.
Traumatic esophageal perforations are infrequent. In the
1980s, Bladergroen1 reported 127 cases of esophageal per-
forations during a period of 47 years. Only 24% corre-
sponded to traumatic perforations. In the same decade,
Cheadle2 reported 19 cases of traumatic esophageal perfo-
rations treated over a period of 10 years. Recently, Asensio3
presented the third largest series of traumatic esophageal
perforations: 43 cases in 6 years. Traditionally it has been
said that treatment of perforations after a delay of more
than 24 hours results in a high morbidity and mortality
rate.4-8
During the 1990s, several papers appeared stating that
mortality for esophageal perforations had diminished
whether treated early or after a delay.9,10
A retrospective review of the experience with 10 con-
secutive cases of traumatic esophageal perforations is pre-
sented here in order to evaluate how time of treatment af-
fects morbidity and mortality.
METHODS
This is a retrospective-descriptive study of all the trau-
matic esophageal perforations treated by the author. Ten
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cases were treated between August 1992 and July 2003. All
the patients were male, and the average age was 32 years
(range 17 to 63). The information gathered from patient
records included revised trauma score (RTS), injury sever-
ity score (ISS), mechanism of esophageal perforation, area
of esophageal perforation, time elapsed between injury and
operation, diagnostic method, surgical procedures, compli-
cations, mortality, intensive care unit (ICU) days, and to-
tal postoperative stay in the hospital. Cost variables includ-
ing ICU and ward days costs were recorded according to
the Cost Office of Santo Tomás Hospital .
RESULTS
The etiology of the perforations was gunshot wound (7),
blunt trauma (1), and foreign body (2).
Regarding the location of the perforations, 5 were cer-
vical and 5 were thoracic. The average RTS was 7.45 (range
6.61 to 7.84). The average ISS was 23 (range 16 to 32).
Four patients were treated early and underwent primary re-
pair (interrupted sutures). Diagnosis, surgical procedures,
associated lesions, complications, and days in the hospital
are summarized in Table 1.
Six patients had a delayed diagnosis. Of these, 3 were
referred from other hospitals and 2 were referred from other
surgical services in our own hospital. These patients had a
time interval of between 56 and 168 hours from the occur-
rence of perforation to treatment. Findings at surgery, sur-
gical procedures, complications, and days in the hospital
are summarized in Table 2. The 4 early treated patients sur-
vived. One was complicated with chemical pneumonitis as
the patient had a traumatic tracheoesophageal fistula from
aspirating the water-soluble contrast medium used in the
esophagogram (Fig. 1). An additional complication was re-
corded in another patient not related to the esophageal in-
jury. The patient had a severe right pulmonary contusion
and hemoptysis due to a gunshot wound for which he re-
quired independent pulmonary ventilation (Fig. 2). He de-
veloped pneumonia.
The average hospital stay for these patients was 20.5
days. Discounting the patient who required prolonged me-
chanical ventilation associated with the pulmonary contu-
sion, the hospital stay was reduced to an average 18 days.
Still more important is the fact that the stay in the ICU av-
eraged only 2.3 days. Cost per patient averaged $5280. It
is important to stress that there was no leakage at the su-
ture line in any patient.
In the group having delayed diagnosis and treatment,
only 2 patients did not have complications. The 4 other pa-
tients had major complications: pneumonia (2), chronic
empyema (3), acute renal insufficiency (1), sepsis (1), cen-
tral venous catheter (CVC) sepsis (1), and tracheo-
esophageal fistula (1). On the whole, there were 2.25 com-
plications per patient. These patients stayed in the hospi-
tal between 10 and 83 days (average 38). The ICU stay var-
ied between 0 and 26 days (average 12.25 ). The cost per
patient averaged $12,400. One patient who had a tracheo-
esophageal fistula due to blunt chest trauma died. (Fig. 3).
After the initial repair of the injuries, this patient devel-
oped another fistula and required  further surgery. This sec-
ond time, a pectoral muscle flap was fashioned. The ini-
tial postoperative period was satisfactory. He was started
on a diet that was well tolerated but developed CVC sep-
sis, dying on the 83 postoperative day. The autopsy did not
show any leak, fistula, or intrathoracic collections.
DISCUSSION
Traumatic esophageal perforations are infrequent, and their
management has been a surgical dilemma and a challenge for
surgeons. This is evident when taking into account the nu-
merous therapeutic options described, especially for late di-
Table 1 - Early Treatment
PATIENT DIAGNOSIS PROCEDURE ASSOCIATED LESIONS COMPLICATIONS DIH
RS Esophagogram Suture of esophagus + suture of Tracheal perforation #2 1.Chemical pneumonitis 24
trachea + sternocleidomastoid
muscle flap
JN Bronchoscopy Suture of esophagus + suture of Tracheal  perforation #2 _____________ 17
Surgical exploration trachea + sternocleidomastoid
muscle flap + Tracheostomy
CC Esophagogram Suture of perforation of the Severe pulmonary Pneumonia 39
esophagus contusion (IPV)
FS Thoracotomy Suture of perforation of the Pulmonary lacerations # 4
(Massive hemothorax) esophagus, suture of lung Multiple perforations of
lacerations + partial resection small bowel _______________ 14
small bowel
DIH: Days in hospital; IPV: Independant pulmonary ventilation
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agnosed perforations11-24 Most surgeons agree that delayed di-
agnosis and treatment increase morbidity and mortality.4-8
Diagnosis of esophageal rupture is missed if the sur-
geon overlooks this possibility. It is necessary to have a
high index of suspicion and to proceed accordingly with
the pertinent studies to confirm or rule out the presence of
a perforation. Frequently, patients present injuries that are
more obvious and urgent, and these can distract the
surgeon´s attention. For penetrating trauma, it is very im-
portant to establish the trajectory of missile/injury. In sta-
ble patients with transmediastinal injuries, a computed to-
mography scan is particularly helpful as it can delineate
the trajectory of the missile and suggest the best diagnos-
tic approach.25,26 In the early treatment group in this study,
2 patients were unstable and therefore were taken imme-
diately to the operating room for urgent surgery. Diagno-
sis was made establishing the path of the missile.  Explo-
ration of the area is particularly important if there is a
hematoma. Intraoperative endoscopy may be also useful.2,27
The other 2 patients underwent an esophagogram that con-
firmed the diagnosis. Use of the esophagogram should be
liberal; however, several considerations have to be men-
tioned. Some radiologists and surgeons concerned with the
possible inflammatory reaction in the mediastinum when
Table 2 - Delayed Treatment
PATIENT TIME(HOURS) DIAGNOSIS FINDINGS PROCEDURE COMPLICATIONS DIH
ER 60 Esophagogram  (negative) Empyema (Fase II) T-tube +Pulmonary 1.Empyema 31
Esophagoscopy Essophageal perforation decortication + 2.Pneumonia
Gastrostomy +
Jejunostomy
RP 168 Surgical exploration Periesophageal abscess Abscess drainage + 1.Empyema 59
Foreign body Pulmonary Decortication 2.Acute renal
insufficiency
SC 72 Esophagogram Contained leak mid Esophagoscopy + ________ 10
esophagus-Foreign body removal of foreign body
RPJ 64 Esophagogram Esophageal perforations 1.Suture of perforation 1.Refistulization 83(death)
#2 of the esophagus + 2.Central venous
Perforation of placement of T tube + catheter sepsis
membranous trachea Suture of trachea + pleural
flap
2. Pectoral muscle flap
JH 72 Esophagogram Perforation of esophagus Suture of esophageal ________ 12
Contained leak distal perforations
esophagus
RR 56 Surgical exploration Cervical abscess + Drainage of abscess + 1.Sepsis 70
fistula of cervical right thoracotomy and 2.Empyema
esophagus + decortication 3.Pneumonia
Chronic empyema 4.Esophageal
cervical fistula
DIH: Days in hospital
Figure 2 - Severe right pulmonary contusion and esophageal perforation.
Note leak of barium into right chest
Figure 1 - Aspiration of water-soluble contrast medium during
esophagogram. A gunshot wound produced a traumatic esophagotracheal
fistula
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barium is used, recommend the use of water-soluble con-
trast media. The chemical peritonitis produced by barium
in the abdominal cavity is well known.  This kind of reac-
tion has not been demonstrated in the thorax28,29 (Fig.4). It
is also important to mention that the osmolality of water-
soluble contrast medium is around 6 times the plasma os-
molality, which produces significant inflammatory reaction
and respiratory distress when aspirated.30 One of our pa-
tients in this group developed chemical pneumonitis as he
aspirated the water-soluble contrast medium due to a trau-
matic tracheoesophageal fistula. Another disadvantage of
water-soluble contrast media is their inferior radiographic
density and mucosal coating ability that can result in miss-
ing or inadequately demonstrating an esophageal perfora-
tion, as has been pointed out by several authors. In a com-
parative study, Buecker et al31 found a 22% false negative
rate with water-soluble contrast media; in contrast, with
barium,  all the esophageal perforations were detected. In
general, esophagograms can produce false negatives at a
rate of between 10% and 25%.32,33 DeMeester34 proposed
another factor that may play a role in the false negative
cases: many of these studies are performed with the pa-
tient in an upright position so that the contrast passes too
quickly, allowing the perforation to be overlooked. He sug-
gests performing some views in right or left lateral decu-
bitus. If there is any possibility of tracheoesophageal fis-
tula or aspiration, barium should be used instead of water-
soluble contrast media. Barium should also be used every
time a water-soluble contrast medium study is negative. If
the esophagogram is negative and an esophageal injury is
still suspected, then endoscopy should be carried out. Fol-
lowing this rule should reduce the incidence of delayed di-
agnosis of esophageal perforations.
In the early treated patients, primary repair was per-
formed in a single layer with interrupted sutures.  In the
cases of associated tracheal injury, a sternocleidomastoid
muscle flap was fashioned. The reinforcement of the
esophageal repair helps to avoid leakage and the develop-
ment of a tracheoesophageal fistula.35 This approach is also
applicable when the associated injury is the carotid artery.36
None of the early treated patients presented leakage of the
suture line, only 1 patient was complicated, and there was
no mortality. These results are consistent with what has
been reported in the medical literature for early treatment
even in the presence of multiple trauma injuries or when
patients are hemodynamically unstable.5-7
The group of patients with delayed (more than 24 hours)
diagnosis and treatment represent a more severe problem.
In one patient, diagnosis was delayed because the
esophagogram gave a false negative indication. In this case,
which has been previously published,37 diagnosis was made
endoscopically 60 hours after the occurrence of the perfo-
ration. The other 5 patients with delayed perforation were
not managed initially by the author, as they were referrals
from other hospitals or surgical services. The patients with
foreign bodies were referred from rural areas with very lim-
ited medical facilities. The diagnosis of a foreign body in
the esophagus was suspected by the referring physicians,
but the patients arrived several days after the injury and
already had esophageal perforations. Both foreign bodies
were fish bones, which are one of the most common for-
eign bodies in the esophagus.38,39 The patient with contained
perforation in the mediastinum was managed conservatively
following Cameron´s criteria.12 The fish bone was removed
endoscopically, and the patient was kept nil by mouth and
started on antibiotics and total parenteral nutrition. In my
experience as well as in that of other surgeons, this ap-
proach seems to be the exception and not the rule.40,41 In
the 3 remaining patients, the injury was not suspected ini-
tially and the esophagogram was not performed early.  In
all, 4 (66%) patients with delayed diagnosis had major com-
plications, and there was 1 death (16%).
Figure 4 - Postoperative chest roentgenogram several weeks after the
treatment of esophageal perforation due to a gunshot wound. No
complications related to barium
Figure 3 - Esophagotracheal fistula due to blunt trauma. Note contrast
medium (barium) in the airways
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Regarding the treatment of delayed esophageal perfo-
rations, some surgeons promote primary repair for most of
the cases.10,20,42 Others favor an individualized ap-
proach.19,32,41,43 The surgical decision depends on several as-
pects including the patient´s general condition, extent of
damage, quality of tissues, underlying esophageal disease
and the surgeon´s experience.44
It is true that mortality from traumatic perforations of the
esophagus has diminished since the 1990s. The results in this
study support this statement. The global mortality for the 10
cases presented was 10%. In the delayed treatment cases, mor-
tality was 16%. The drop in mortality rate is probably due to
a more aggressive diagnostic and therapeutic approach by sur-
geons, advances in critical care, and better antibiotics and
parenteral nutrition.9,45 Morbidity has not changed much for
late perforations. These patients are subject to multiple pro-
cedures and long periods of time in the ICU and the surgical
wards. and Hospital costs are consequently elevated.
In summary, every effort should be made to diagnose
esophageal traumatic perforations as early as possible, and
the treatment should be expeditious and definitive. Once a
delayed diagnosis is made, surgeons must be committed to
approach this problem aggressively to avoid a chronic and
debilitating condition.
RESUMO
Andrade-Alegre R. Tratamento cirúrgico de perfurações
esofágicas. Análise de 10 casos. Clinics. 2005;60(5):375-
80.
PROPÓSITO: Perfurações esofágicas não são freqüentes.
Representam um dilema cirúrgico, especialmente se o
diagnóstico é tardio. Relato recente dá conta que a
mortalidade devida a perfuração esofágica apresenta
redução independentemente de seu tempo de evolução. A
experiência com perfurações esofágicas traumáticas é aqui
revista para determinar a relação morbi-mortalidade e como
esta é afetada pelo tempo.
MÉTODOS: Uma revisão retrospectiva clínica foi
realizada para todos os pacientes com diagnóstico de
perfuração esofágica traumática tratados pelo autor.
Registraram-se 10 pacientes, todos do sexo masculino. I
idade média foi de 32 anos (17 a 63). As causas foram arma
de fogo (7), trauma contuso (1) e corpo estranho (2). Quatro
pacientes foram tratados até 24 horas após o trauma
(tratamento precoce), enquanto os outros 6 foram tratados
56 a 168 horas pós trauma (tratamento tardio).
RESULTADOS: Os pacientes tratados precocemente
evoluíram com reparo primário. Os pacientes em
tratamento tardio incluíram: reparo primário (n=1), tubo-
T (n=2), drenagem de abscesso cervical e decorticação
pulmonar (n=2), tratamento conservador (n=1). Foi
registrado 1 óbito no grupo tardio (16,6%). Um paciente
no grupo precoce (25%) e 4 (66%) no grupo tardio
registraram complicações. O tempo médio de permanência
hospitalar pós-operatória foi de 20.5 dias para o grupo
precoce e de 38 dias para grupo tardio.
CONCLUSIONS: A mortalidade resultante de perfurações
esofágicas traumáticas reduziu-se significativamente. A
morbidade permanece elevada, especialmente em pacientes
tratados tardiamente, com cirurgia múltipla e períodos
prolongados de hospitalização em unidades de terapia
intensiva e enfermarias cirúrgicas, do que resultam elevados
custos hospitalares. Aparentemente, o principal fator
responsável pela morbi-mortalidade é o tempo de
diagnóstico. Todos os esforços deveriam ser investidos no
diagnóstico precoce. Uma vez feito o diagnóstico, o
tratamento deve ser urgente e agressivo.
UNITERMOS: Trauma esofágico. Perfurações
esofágicas. Tratamento tardio de perfurações.
Diagnóstico. Tratamento.
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